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@ Improvements relating to vehicles. 

© A vehicle includes a steering wheel 7 connected to one 
end of a steering column which is also connected to a steering 
actuating device 1 1 located centrally transverse of the vehide 
and means to locate the steering wheel at either side of the 
vehicle to enable the vehicle to be steered by a driver located 
at its right or left hand side. The steering column includes a 
parallelogram linkage (1, 2. 3, 4»). Preferably the vehide 
indudes a pedal set with an accelerator (45) and a brake pedal 
(41), mounted on and axtalfy movable along a shaft (35) 
extending transversely across the vehicle, and means (48/49) 
to locate the pedals at the right or left of the vehicle. Preferably 
the instrumentation of the vehide is carried by the one end of 
the steering column and so moves with the steering wheel (7) 
from one side of the vehide to the other and retains the same 
orientation and occupies the same relative position with 
respect to the driver at both sides of the vehicle. 
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IMPROVEMENTS R ATING TO VEHICLES 

Vehicles in the United Kingdom and some other 
countries drive on the left hand side of roads and 
consequently the driving controls of the vehicle are 
mounted on the right hand side of the vehicle. In 

5 many other countries vehicles drive on the right hand 
side of the road and consequently the driving controls 
are mounted on the left hand side of the vehicle. Thus 
vehicles normally produced for use in a particular 
country are produced with their driving controls all 

10 mounted on whichever side of the car suits the country 
of manufacture. If it is then desired to export 
vehicles made in one country to another country where 
they drive on the other side of the road it is necessary 
to modify the vehicles that are to he exported to fit 

15 - them with driving controls on the opposite side from 
those in normal production. 

In : addition to this general rule, specialised 
vehicles such as road sweeping vehicles are manufactured 
which have duplicated and interconnected sets of driving 

20 controls one located on each side of the vehicle. 

Various attempts and proposals have previously 
heen made to move the steering wheel of the vehicle so 
that it can he operated hy a driver located at the right 
or left hand side of the vehicle. An early one of these 

25 is descrihed in united States of America Patent Specifi- 
cation No 2 436 153. The arrangement shown in this 
specification includes a steering wheel connected to the 
top end of a rigid steering column the hottom end of 
which is pivotally connected to a steering control box. 

30 This arrangement enables the top end of the steering 



0050929 



- 2 - 

column and the steering wheel to he moved from side to 
side but during this movement the attitude of the steering 
wheel changes since It ' is always normal to the steering 
column. 

British Patent Specification No 775 534 describes 
a system in which the steering assembly is slidably 
mounted on a pair of rails extending across the vehicle 
and is capable of being moved from one side of the 
vehicle to the other* Movement of the steering wheel 
is transmitted from a movable steering assembly to 
a centrally mounted steering device by a pair of crank 
arms joined * together by a pivoted link. In this 
arrangement "Hie attitude of the steering wheel remains 
constant as the steering wheel is moved from one side 
to the other. 

British Patent Specification No 883130 describes 
a system where the steering wheel is supported on a 
member pivo table about a horizontal axis exte n d i ng fore 
and aft the vehicle. In this case, as the steering 
wheel is moved from one side of the vehicle to the 
other, the attitude of the steering wheel remains 
constant. The instrumentation of the vehicle is located 
in a central binnacle. 

Finally, British Patent Specification No 1 082 380 
describes an arrangement in which the steering column is 
cranked with one end of the column located centrally 
and with the other end carrying the steering wheel 
and being located at one side or the other of the vehicle. 
The column is rotated around the central portion to move 
the steering wheel from the one side of the vehicle to 
the other. 

It is desirable for all the vehicle controls and instru- 
mentation to have .the same relative position to the driver 
irrespective of the side of* the vehicle at which the driver 
is located. None of the arrangements discussed 
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above provide this. 

According to this invention a vehicle including a 
. steering mechanism having a steering wheel connected to 
one end of the steering column, a. steering actuating 

5 device connected to the other end of the steering column, 
the other end of the steering column being located 
centrally transverse of the vehicle and means to locate 
the one end of the steering column and the steering wheel 
to the right hand side or to the left hand side of the 

10 vehicle to enable the vehicle to be steered by a driver 

located at its right hand or left hand side is character- 
ised in that the steering column includes a parallelogram 
linkage arranged so that the one end of the steering 
column is movable from side to side of the vehicle. 

15 Preferably the vehicle also includes a pedal set 

having at least an accelerator and a brake pedal, the 
pedal set being mounted on and axially movable along a 
shaft extending transversely across the vehicle, and means 
to locate the pedal set at the right hand side or at the 

20 left hand side of the vehicle, to enable the pedal set to 
be operated by a driver located at the right hand side or 
the left hand side of the vehicle. 

Preferably the instrumentation of the vehicle such ' 
as the speedometer, odometer and tachometer are carried 

25 by the one end of the steering column and so move, with the 
steering wheel from one side of the vehicle to the other 
and retain the same orientation and occupy the same 
relative position at both sides of the vehicle. 

The instrumentation may be housed in a binnacle 

30 attached to the .lone end of the steering column but 

preferably the instrumentation is located in the hub of 
the steering wheel. 

Preferably the vehicle includes a pivoted arm one 
end of which is pivotally connected to the steering column 

35 and the other end of which is connected to a toothed quadrant 
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and an electric motor driving a worm gear meshing with 
the toothed quadrant. The means to locate the pedal set 
preferably includes a leadscrew driven by an electric 
motor and preferably the two electric motors are controlled 
by a common control circuit so that they are interlocked 
and so that both the one end of the steering column and 
the peaOal set are always both on the same side of the 
vehicle . 

Preferably stops define the locations of the 
steering col umn and pedal set at opposite sides of the 
vehicle. The stops may be formed by electrical contact 
switches which sense the position of the steering column 
and pedal set and deactivate their respective motors 
when' they reach their predetermined positions. 

Both the steering column and the pedal set may be 
moved manually and, in this case, the means to locate 
the one end of the steering column and the means to 
locate the pedal set may each include a manually 
releasable latch to retain the one end of the steering 
column and the pedal set in position at one side of the 
vehicle but to enable the one end of the steering column 
and the pedal set to be released and manually moved 
across the other side of the vehicle. 

Further vehicle controls such as electrical switches, 
a hand or parking brake and a transmission control lever 
may also be mounted on the steering column and so be rawed 
from one side of the vehicle to the other together with the 

steering wheel. 

Preferably the steering column is arranged with two 
longer parallel links of a parallelogram linkage pivotally 
connected to the body of the vehicle which forms one of 
the shorter links and with the fourth link of the parallel 
linkage pivotally connected to the one end of the longer 
parallel links. The steering wheel is preferably connected 
to the steering shaft which is journalled into the fourth 
link of the parallelogram linkage and the shaft includes a 
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pair of universal joints located substantially in planes 
containing the pivots of the parallelogram linkage. The 
steering actuating device conneciBd to the other end of 
tiie steering column is also connected to the other end " 
of the steering shaft and may be a conventional rack 
and pinion steering box or simply a gearbox feeding a 
subsequent steering box located downstream. Preferably 
one of the longer parallel links is constructed as a 
substantial member providing ite principal physical structure 
of the steering column and the other of the longer 
parallel links is formed by a rod. In this case the rod 
preferably includes a length adjuster. 

The shaft extending transversely across the vehicle 
and supporting the pedal set may be mounted for rotary • 
movement with the brake pedal being connected to the; 
shaft, so that depression of the pedal causes rotation of 
the shaft, a brake actuating device being connected to an 
end of the shaft. The connection between the brake pedal 
and the shaft is preferably splined so. that the pedal can 
slide axially along the shaft but depression of the brake 
pedal causes rotation of the shaft about its axis . 

Alternatively, both or all of the pedals may be 
- simply* "joumalled into the transverse shaft and connected 
to their controls by flexible connections such as Bowden 
cables or flexible hydraulic lines. A further arrangement 
particularly for the accelerator pedal is forUae or each 
pedal to include a projection extending forwards of the 
vehicle which, .upon (depression of the or each pedal passes 
through an aperture in the scuttle to actuate an auxiliary 
control plate connected to a throttle control. 

Thus, with the arrangement of the vehicle in 
accordance with this invention the attitude of the steering 
wheel is the same on both sides of the vehicle as a result 
of using a parallelogram linkage in the steering column. 
Also, in a preferred arrangement in which the instrumentation 
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is carried by the one end of the steering column this 
results in a constant relative position in respect to 
the driver at both sides of the vehicle. Also, the 
various other driving controls have the same relative 
position to the driver irrespective of side. This is 
a great advantage because all the controls of instruments 
are always in the same relative position which ensures 
that the driver will not get confused in an emergency. 

An example of a vehicle in accordance "with this 
invention will now be described with reference to the 
accompanying drawings; in which: - 

Figure 1 is a diagram illustrating the operation of 
a steering column; 

Figure 2 is a plan of a steering column in a central 
position; 

Figure 3 is a perspective view of the steering column 
again in its central position; 

Figure 4 is a plan of the steering column arranged 
in position on the right hand side of the vehicle; 

Figure 5 is a plan of the steering column arranged 
in position at the left hand side of the vehicle; 

Figure 6 is a diagram of a pedal set and its mountings* 

Figure 7 is a partly sectioned elevation of a pedal . 
set; and, 

Figure 8 is an end elevation of a modification of a 
pedal set. 

The vehicle includes a steering column as illustrated 
diagrammatically in Figure 1 comprising a »paralleL ogram 
linkage formed by two parallel links 1 and 2, a lower 
cross member 3 and an upper cross member 4, The links 1 
and 2 have bifurcated ends and the lowermost ends of the 
links 1 and 2 are pivotally connected to trunions 5 forming 
part of the lower cross member 3 whilst the upper bifur- 
cated ends are pivotally connected to taoguas 6 fo rming the 
ends of the upper cross member 4. Thus, the parallelogram 
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linkage is substantially rigid in the up and down direction 
but is capable of pivoting to move the upper cross member 
4 from side to side. The lower cross member 3 is fixed 
rigidly substantially on the centre line of the vehicle and 
the length of the links 1 and 2 Eire arranged such that the 
upper cross member 4 can be positioned at the right hand 
side or the left hand side of the vehicle. 

The steering wheel 7 is connected to a steering 
shaft 8 which is journalled into the upper cross member ■ * 
4. The steering shaft 8 includes a pair pf universal 
joints 9 (only one of which is shown) but which are located 
adjacent the lower crossmember 3 and upper crossmember 
4. Thus, the steering shaft 8 between the steering wheel 
7 and the upper cross member 4 is always normal to "Hie 
upper cross member 4 but the two universal joints and the 
steering shaft 8 enable the steering shaft 8 to accommodate 
^ the pivotal movement of the steering columH. 1 The lower 

end of the steering" ~shaft 8 ! leac£s into a gearbox 10 Counted 
^ on the lower cross member 3' and the drive imparled to the 
steering shaft 8 is transmitted by the gearbox 10 to a 
further gearbox 11 and thence to a steering actuating 
device" such as a rack and pinion mechanism (not: shown). 

In a practical embodiment of this invention the 
steering column is different in that -the parallelogram 
linkage in the steering column includes one substantial - 
member 12 and the simple rod 13. The substantial, member 
12 is preferably formed by a pair of opposed jiates 14 and 
15, both of which are pivotally connected at one of their 
ends to ianmions 16 connected to a main frame member 17 of 
the vehicle and at their other ends connected to an Tipper 
member 18 which includes a bearing (not shown) supporting 
a steering shaft 19. The steering shaft 19 includes two 
universal Joints 20 and 21 located adjacent the pivotal 
connection between the plates 14 and 15 and the trunions 
16 add upper member 18 and a steering wheel 22 is conn- 
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ected to one end of the steering shaft 19. The upper 
member 18 may support the instrumentation of the vehicle 
(not shown) which may be housed in a binnacle mounted 
on t}ie Tipper member 19 . Preferably, the steering wheel 
5 22 includes a hub 23. and the instrumentation is located 
in the hub 23. The rod 14 includes a length adjuster 
24 and is connected between a trunion 25 connected to a 
frame member 17 and an arm 26 connected to the upper 
member 18. 

10 Stops 27 and 28 are connected to the frame member 

17 and further stops 29 and 30 are connected to the plate 
14. A pivoted arm 31 is connected to the plate 14 and 
also to a toothed quadrant 32. The toothed quadrant 
32 meshes with a worm gear connected to a reversible 

15 electric motor 34. Actuation of the electric motor 34 

causes rotation of a pivoted arm 31 and pivoting movement 
of the steering column from one side of the vehicle to the 
other. Figure 4 shows the steering mechanism in position 
at the right hand side of the vehicle and in this position 

20 a plate 14 engages the stop 28 and the stop 30 engages the 
upper member 18 to limit further movement to the right of 
. the steering mechanism whilst the pivoted arm 31 together .-. 
with the toothed quadrant 32 and worm gear 33 prevent 
movement of the steering mechanism to the left of the 

25 vehicle. Itous, the arm 31 together with the stops 28 

and 30 lock the steering mechanism into position at the 
right hand side of the vehicle. Similarly, when the electric 
motor 34 is actuated to mow the steering column over to 
the left hand side of the vehicle as shown in Figure 5 the 

30 stops 27 and 29 together with the pivoted arm 31 locks 

the steering mechanism into position at the left hand side 
of the vehicle. The length adjuster 24 on the rod 13 is 
used in the initial setting up of the parallelogram linkage 
and' may be used to adjust the 'attitude of the steering 

35 wheel 22. 
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The control' pedals for the vehicle may also have to 
be changed from one side of the vehicle to the other with 
the steering wheel 22 and the arrangement for doing this 
is shown in Figures 6 and 7. The splined shaft 35 

5 is mounted transversely across the vehicle for rotation 
about its axis in bearings 36 and 37. A crank arm 38 is 
connected to the end of the splined shaft 35 and to a 
brake master cylinder and reservoir unit 39. An internally 
splined sleeve 40 is mounted on the splined shaft 35 and 

10 arranged so that it can move axially along the splined 

shaft 35 but so that it rotates with the splined shaft 35. 
A brake pedal 41 is rigidly fixed to the internally splined 
sleeve 40 so that, upon depression of the brake pedal 41 
the "splined sleeve 40 rotates and with it, the splined 

15 shaft 35, so actuating the brake master cylinder 39 to 
the crank arm 38. 

A reduced diameter portion is provided at both ends 
of an internally splined sleeve 40. Journal bearings are 
mounted on a reduced diameter portions at both ends of the 

20 internally splined sleeve 40 and the construction of both 
journal bearings is identical. They both comprise a pair 
of shoulder bearing rings 42 which are retained in 
position by a circlip 43. Annular bearing elements 44 
ride on the bearing rings 42 so that they are free to 

25 rotate with respect to the bearing rings 42 and, in turn, 
with respect to the internally splined sleeve 40 and the 
splined shaft 35.* An accelerator pedal 45 is welded onto . 
one annular bearing element 44 and the right hand end of 
the Internally splined sleeve 40. A Bowden cable 46 is 

30 connected to the accelerator pedal 45 to transmit the 
movement of the accelerator pedal 45 to the engine of 
the vehicle. A connecting rod 47 is welded onto the bearing 
elements 44 at the left hand end of the internally splined 
sleeve 40. The connecting rod 47 is connected to a nut 48 

35 mounted on a leadscrew 49 which, is also mounted transversely' 
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across the vehicle parallel to the splined shaft 35- 
The connecting rod 47 includes a pin and slot connection 
so as to allow its length to vary to accommodate any mis- 
alignment between the splined shaft 35 and the leadscrew 
5 49- The leadscrew 49 is driven by a reversible electric 
motor 51 and, upon rotation of the leadscrew 49. by the 
reversible electric motor 51 the nut 48 is caused to 
move along the leadscrew 49. This causes the internally 
splined sleeve 40 to move along the splined shaft 35. 
10 Stops 52 and 53 define the limit positions of the sleeve 
40 along the shaft 35. Preferably the controls of the 
electric motor 51 and 34 are interlocked so that they are 
both operated together . 

In a modification, the accelerator pedal 45 includes 
15 a forwardly extending projection 54. In this case the 
scuttle 55 of the vehicle includes apertures 56 on both 
sides of the vehicle and auxiliary control plates 57 
located behind the apertures 56. This actuation of the 
accelerator pedal 45 causes the projection 54 to move 
20 through the aperture 56 and engage and acuate the control 
plate 57. The plates 57 are then coupled to the engine 
of the vehicle. 

25 



30 
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CLAIMS 

1. A vehicle including a steering mechanism having 
a steering wheel 7 connected to one end of the steering 
column, a steering actuating device 11 connected to the 
other end of the steering column, the other end of the 

5 steering column being located centrally transverse of 

the vehicle and means to locate the one end of the steering 
column and the steering wheel to the right' hand side or 
to the left hand side of thk vehicle to enable the vehicle 
to be steered by a driver located at itis" right hand or 

10 left hand side, characterised in that the steering column 
includes a parallelogram linkage 1, 2, 3, 4, arranged 
so that the one end of the steering column is movable 
from side to side of the vehicle. 

2. A vehicle according to claim 1, further charac- 
15 terised in that the vehicle includes a pedal set having 

at least an accelerator 45 and a brake pedal 41, the 
pedal set being mounted on aid axially movable along the 
shaft 35 extending transversely across the vehicle, and 
means 48, 49 to locate the pedals at the right hand side 
20 or at the left hand side of the vehicle to enable the 

pedal set to be operated by a driver located at the. right 
hand side ore the left hand side of the vehicle. 

3. A vehicle according to claim 1 or 2, further 
characterised in that instrumentation of the vehicle 

25 such as "the speedometer, odometer and tachometer "are 

carried by the one end of the steering column 23 and so 
move with the steering wheel from one side of the vehicle 
to the other and retain the same orientation and occupy 
the same relative position with respect to the driver at 

30 both sides of the vehicle. 

4. A vehicle according to claim 3, further charac- 
terised in that the ire trumentation is located in the 
hub of the steering wheel 22. 

5. A vehicle according to claim 2, or claims 3 or 
35 4 when dependent upon claim 2, which includes a pivoted 
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arm 31 one end 6f which * is pivotally connected 
to the steering column and the otherend of which is 
connected to a toothed quadrant 32 and an electric 
motor 34 driving a worm gear 33 meshing with the toothed 
quadrant 32 in which the means to locate the pedal set 
includes a leadscrew 49 driven by an electric motor 51 
and in which the two electric motors 32 and 51 are 
controlled "by a common control circuit so that they are 
interlocked and so that both the one end of the steering 
column and the pedal set are always both on the same 
side of the vehicle. 

6. A vehicle according to claim 5, further charac- 
terised in that stops 27, 28, 52, 53 are provided to 
define locations of the one end of the steering column 
and the pedal set at both sides of the vehicle. 

7. A vehicle according to any one of the preceding 
claims, in which further vehicle controls such, as 
electrical swifches, a hand or parking brake, and a 
transmission control lever are also mounted on the 
steering column and so are also moved from one side of 
the vehicle to the other together with the Peering wheel 
22. 

8. A vehicle according to any one of the preceding 
claims in which the steering column is arranged with two 
longer parallel links 1, 2 of the parallelogram linkage 
pivotally connected to the body of the vehicle 3 which 
forms one of the shorter parallel links and with the first 
link 4„of the parallelogram linkage pivotally connected 

to the one end of the longer parallel links, the steering 
wheel 7 being connected to the steering shaft which is 
journalled into the fourth link and which includes a pair 
of universal joints 9 located substantially in planes 
containing the pivots of the parallelogram linkage. 

9. A vehicle according to claim: 8, further charac- 
terised in that one of the longer parallel links is 
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constructed as a substantial member 12 providing the 
principal structure of the steering column and the 
otherlonger parallel link is formed by a rod 13. 
10. A vehicle according to claim 9, further charac- 
terised in that the rod includes a length adjuster 24 . 
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Fig.3. 
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